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carbon storage in forests, locally or globally. Such a model9 con-
structed around the central principle of ecological succession, has
been developed and usedi results are reported below* Details of the
construction of the model, including the data and assumptions used and
tests of sensitivity, have been presented elsewhere (Moore et al., 1981?
Houghton et al.f 1983| Woodwell et al., 1983a). The model accommodates
12 geographic regions and 10 different types of vegetation in each
region. Transitions in soils are also included. A few comments about
quality and sources of data are necessary.

Data appraising rates of change in forested areas are surprisingly
difficult to obtain and verify. The major factors to be measured are
(1) change in the amount of carbon per unit area of forests and (2)
change in the area of forests. Neither can be measured unequivocally
for the globe at present.

Several factors contribute to the difficulties in obtaining sound
data. One is that no nation is proud of the destruction of a valued
resource, and national statistics are often unreliable. In addition,
many nations lack equipment and personnel needed for gathering data on
area of forests remaining and for evaluating such data. There is
always question as to what is forest. Are the successional stands that
replace moist tropical forests following harvest to be considered
equivalent to the forests they replaced? Are impoverished, heavily
grazed woodlands forests? Various economic considerations tend to bias
reporting first one way, then another (Persson 1974, 1977) . Recent
studies of remote sensing using the LANDSAT and NOAA systems show that
satellite imagery offers great promise for improving data on areas of
forests globally (Woodwell, 1980? Woodwell et al., 1983b? Woodwell et
al., in press) .

Three sources for estimating rates of deforestation have been used
extensively in recent analyses. One source is the series of Production
Yearbooks of the UN Food and Agriculture Organization (PAO), published
since 1949. They rely on data reported by governments. A second source
is the work of Myers (1980) , who has compiled detailed estimates of the
rate of conversion of tropical forests using a variety of sources. The
emphasis on the tropics is appropriate because of the extraordinary
growth in the human population in the tropics and the surge of economic
development that has affected the tropical regions since the Second
World War. A third source of estimation is based on the assumption
that there is a simple correlation between growth in human population
and rate of deforestation. The basis of the assumption is that most of
the loss of forests is due to conversion for agriculture. Revelle and
Munk (1977) developed this approach initially.*

*Richards et al. (1983) have recently used historical records to
determine land area converted from unmanaged ecosystems to regularly
planted cropland. They estimate net conversion of 851 million hectares
between 1860-1978? Revelle and Munk estimated clearing between
1860-1970 of 853 million hectares.

